We report the Compton scattering emission from the Poynting flux acceleration of electronpositron plasma simulated by the 2 1 2 dimensional particle-in-cell(PIC) code. We will show these and other remarkable properties of Poynting flux acceleration and Compton spectral output, and discuss the agreement with the observed properties of GRBs and XRFs.
INTRODUCTION
We report the Compton scattering emission from the Poynting flux acceleration of electron-positron plasma simulated by the 2 1 2 dimensional particle-in-cell(PIC) code. We study the intense electromagnetic pulse loaded with e + e − plasma interacting with ambient blackbody soft photons. Driven by the strong electromagnetic field, the particles can be accelerated to ultrarelativistic energies with a power-law momentum distribution (We call this mechanism the diamagnetic relativistic pulse accelerator (DRPA) which is a special example of Poynting Flux acceleration by comoving transverse EM pulses [1] ).
This mechanism results in the development of a power-law spectrum of photons via Compton scattering, (photon index is roughly −1 ∼ −3). This is consistent with the Gamma-ray, X-ray power-law spectrum from the long duration GRBs. The emission has also strong angle dependence: the emission from 3-8 degree from the Poynting flux direction is harder than from the other angles. We will show these and other remarkable properties of Poynting flux acceleration and Compton spectral output, and discuss the agreement with the observed properties of GRBs and XRFs.
COMPTON DRAG FORCE
We use a 2 1 
The last term of the equation ( (1)) is the Compton drag force term. F γ means the average photon drag force hitting each particle. Initially, the electron and positron distributions are assumed to be Maxwellian with uniform temperature T e − , T e + . The spatial distributions of plasmas have a slab form located in the center of the grid. The initial background magnetic field B 0 = (0, B 0 , 0) exists only inside the plasma.
CALCULATION RESULTS
The table(1) is the each initial plasma parameters we calculated. Ω pe and Ω e are the plasma and cyclotron frequency in the initial Maxwellian plasma respectively. λ d is the electron Debye length. n p /n e is the number density ratio between photon and electron in a unit length λ d .
Case[A] of the table(1) is a higher photon density case. Initially, the particles is accelerated by a DRPA, but, Compton scattering makes the strong drag force to the particle reaching the peak around γ ∼ 250. Case[B] is a lower photon density case. This Figure (1)shows the global evolution of a DRPA expanding into a vacuum and the Compton drag force effect. Figure ( 2) shows the gamma distribution of the particles. The red and green dots on the figure is in the middle of the calculation time, and the blue dots is at the end of the calculation. Case [E] (no Compton effect) shows the strong acceleration, which increases the particle energy to γ ∼ 500 or higher with the time glowing. However, Case [A] shows that the growth of the energy of the particles reach a peak around γ ∼ 250. This means that Compton energy loss is strong and efficient in the case [A]. .
Figure (4) shows the spectrum time dependence along the angle 4 • . In case [A], Epeak is around a few hundred keV , this is consistent with the GRB spectrum.
